Positive effect of Mdm2 on p53 expression explains excitability of p53 in response to DNA damage.
Most of the existing biological models consider Mdm2 as a dominant negative regulator of p53 appearing in several negative feedback loops. However, in addition to targeting p53 for degradation, Mdm2 in tight cooperation with MdmX can control expression levels of p53 through enhanced induction of p53 synthesis in response to DNA damage. Whilst ATM-dependent phosphorylation of p53 is not observed to be important in this enhanced synthesis, ATM-dependent phosphorylation of Mdm2 (as well as MdmX) is essential for its dual role, which is accompanied with widely oscillating p53. In the light of these new observations we formulate a novel molecular mechanism which, in silico, is capable of triggering p53 oscillations. The mechanism that is based on Mdm2's dual regulation of p53 can provide mechanistic insights into an excitability of the p53 network, thus it contributes to understanding of variability of p53 dynamics in response to single and double strand breaks.